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A 

The obstructive sleep apnea syndrome, (OSAS) is a kind of diseases with high 
incidence. It is extensively recognized in last 20 years. The conventional surgery 
treatments adopt uvula and pharynx plastic operations. However, the objective curative 
effect is just about 50%. The cause is related with the diversified kinds of pharyngeal 
obstructions. The regular multi-channel sleep pictures only detect the nature but the 
positions and causes of the obstructions during sleep. Therefore, it has been tried to use 
x-ray jaw imaging, CT, MRI, pressure sensor, or endoscope, etc. to make the 
examination.''^ The examinations for sleeping patients are quite difficult and the results 
are not consistent. We tried to use the laryngofiberscope to observe the obstructions on 
sleeping OSAS patients. The preliminary results are given below. 

Materials and methods 

I. Subjects 

During 1994 and 1996, a period from May to August, 43 OSAS patients got the surgery 
operations in this hospital. Among them, 41 persons are males and 2 females. Their 
mean age was 47.7 (28^65 years old). Their BMI was 29.5 kg/m^ (24.4^36.6 kg/m^). 
They were exclusively diagnosed as OSAS after 7 h of overnight PSG. Their mean RDI 
was 52 (7.2-105.7) and their mean minimum saturation oxygen was 62.6% (36--83%). 

12 

II. Methods 

Examination: The patients lay in dorsal segment and their nasal lumens and pharynges 
were treated with 1% pontocaine for superficial anesthesia. ENFT 3 Olympus 
laryngofiberscope (with suction apparatus, (p 6 mm) was inserted through nose, refer to 
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the method described by literature The end of device was located at the lower 
segment of soft palate margo iiber and the nasopharynx, respectively. The narrowing at 
three segments in nasopharynx is observed, i.e.: hyperpharynx (between the tongue base 
and epiglottis), oropharynx (middle tonsil) and velopharynx (the gap of airway lumen 
behind velum palatinum). The causes of obstructions were analyzed, such as, if there is 
any abnormality in soft palate, uvula, tongue base, pharyngeal wall, or tonsil, and their 
movements during the inspiration. 

Observation procedure: (1) Muller inspiration examination during awakening: 
After the patient made several normal respirations, his/her mouth and nose were blocked 
after a deep inspiration. The collapses of each segment in airway lumen were observed. 
The process was repeated for 2 or 3 times. (2) Observation during sleep: We had tried to 
observe the sleeping patients in natural state or after injected with diazepam. However, 
the majority of ^them could not fell asleep or were awakened during the examination. 
Therefore, we used the method described in literature'^'^^ that the sleep is induced by the 
intravenous injection of tranquillizer. Since disoprofol is characterized by its rapid 
effect and its small tranquihzation dosage, the patients were intravenously transfused with 
60-140 mg of it to induce sleep. All of the patients fall asleep immediately. When the 
obvious snoring was heard, the pharyngeal airway lumen was observed and no sleep 
interruption occurred. All the examinations were recorded with video tape. To guard 
against hypotension or apnea, the anesthetist was arranged to monitor the saturation 
oxygen, electrocardiogram and blood pressure so as to awaken the patient whenever 
necessary to avoid accident. 
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Results 

I. Pharynx lumen obstructive segment 

All the patients suffered from pathologic apnea and decrease of saturation oxygen in 
different extents. Total 90 obstructive segments were observed in 43 patients (43 in 
velopharynx, 28 in oropharynx and 23 in hyperpharynx). The velopharynx is the most 
common obstructive segment, which was found in all the patients. 79% of the patients 
were found obstructions in multi segments, among which, 12 patients were 
velopharyngeal obstruction + oropharyngeal obstruction (28%), 9 patients were 
velopharyngeal obstruction + hyperpharyngeal obstruction (21%) and 13 patients were 
velopharyngeal obstruction + oropharyngeal obstruction + hyperpharyngeal obstruction 
(30%). Only 9 patients were single velopharyngeal obstruction (21%). No single 
oropharyngeal obstruction or single hyperpharyngeal obstruction was found in the 
patients. 

II. The anatomical factors to cause the obstructions 

In each segment of pharynx lumen, the obstructions may be caused by different 
anatomical factors, which are different from each other significantly. Therefore, the 
symptom of each obstruction is different.(l) Velopharynx: the collapse of pharyngeal 
wall during inspiration accounted for 26% (11/43), the posterior displacement of soft 
palate and uvula accounted for 33% (14/43) and both of them accounted for 42% (18/43). 
The above anatomical factors narrow or eliminate the posterior gap and cause the 
segmental obstruction. The redundant mucosa or pharyngeal wall, enlarged tonsil or 
lateral band of pharynx may exacerbate the obstruction. (2) Oropharynx: 28 patients 
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were found obstructions. The collapse was from lateral pharyngeal wall toward 
centerline. They were caused by the enlarged tonsil or the arcus alatopharyngeus, which 
eliminated the airway lumen diameter. (3) Hyperpharynx: Among the 23 patients with 
obstructions, 69% were caused by the thickened or posterior displacement of tongue base, 
which eliminates the airway lumen (16/23); 22% were caused by the pharyngeal wall 
collapse or enlarged tonsil (5/23), and 9% were caused by the enlarged tonsil, epiglottis 
edge relax or mucous membrane covering the pharynx entrance (2/23). 
IIL The comparison between the examinations during sleep and awakening 
The obstructed segment quantities found by MuUer examination during awakening were 
less than during sleep. The pharyngeal obstruction positive rates found with the two 
methods, respectively, are: (1) Velopharynx: 91% (39/43) and 100 (43/43); (2) 
Oropharynx: 44% (19/43) and 65% (28/43); (3) Hyperpharynx: 30% (13/43) and 53% 
(23/43). The above results show that, sometimes, it is impossible to find the obstruction 
when sleep with Muller examination carried out during awakening, especially on the 
segments below the velopharynx. 

Discussion 

We analyzed the pharyngeal obstructions of the OSAS patients during sleep with 
the observation. In those cases, the velopharynx was the most common obstructive 
segment (100%). But only 21% of the patents were obstructed at a single segment. 
Most of them were obstructed at the oropharynx and/or hyperpharynx (79%). The 
results show that the pharyngeal obstruction of OSAS patients were characterized by the 
obstructions in multi segments of airway lumen. Some researchers tried to find the exact 
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position of pharyngeal obstructions of OSAS with endoscopy and got the different resuhs. 
Weitzman^^^, et al observed 4 sleeping patients with endoscopy and found the obstruction 
were located at velopharynx, exclusively. BorowleckJ^^ et al, reported 10 cases that the 
obstructions were exclusively found at velopharynx and the obstructions were extended 
to oropharynx in some patients, but no obstruction was found in hyperpharynx. In the 12 
patients observed by Rojewdki, et a\^^\ the airway lumen obstructions were mainly found 
in hyperpharynx, which were caused by the obstruction of larynx entrance due to the 
lower pharyngeal wall collapse. Croft, et al^"^^ examined 56 patients of snoring symptoms 
and OSAS patients with imidazole diazepam to induce sleep. It was found that 7 
patients suffered no obstruction, 18 patients suffered the single velopharyngeal 
obstructions, 29 patients suffered both oropharyngeal and oropharyngeal obstructions and 
2 patients suffered single hyperpharyngeal obstruction, which were caused by the tongue 
posterior displacement. Launois, et al^"^^ observed 45 OSAS patients under the diazepam 
induced sleep or natural sleep by the means of continuous positive airway pressure 
(CPAP) controlling pharyngeal muscle tension. It is found that the velopharyngeal 
obstruction accounted for 80%, mostly together with oropharyngeal and/or 
hyperpharyngeal obstructions, and the single oropharyngeal or hyperpharyngeal 
obstructions accounted for 20%. 

It is important to analyze the obstructive segments in clinical medicine. It is well 
known by the experts that, based on the requirements of surgery operations, it is 
necessary to divide the OSAS patients into two categories, i.e. the single velopharyngeal 
obstruction and the obstruction below velopharynx (especially, at hyperpharynx). The 
plastic operation is effective to the former and the latter is better to be treated with CPAP 
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or more extensive operations for relieving the obstructions in different segments^ ' * \ 
Based on the above theories, Riley, et a\}^\ adopted diversified operations, such as 
velopharynx plastic operation, palate nod antedisplacement, posterior tongue bone 
suspending, or upper and lower jawbones antedisplacement, etc. to treat 306 OSAS 
patients. 95% of them normalized their respiratory disturbance indexes and minimum 
saturation oxygen after the operations. The curative effect is similar as CPAP. 

/3 

The anatomical causes to the obstructions in different segments are different. At 
the same segment of pharynx lumen, the obstruction may be caused by the different 
anatomical abnormalities. For example, some of the velopharyngeal obstructions are 
caused by the soft palate or uvula posterior displacement, and some are caused by 
pharyngeal wall collapses, or by both of them. The redundant mucosa of pharynx, 
enlarged tonsil or lateral bends of pharynx is also the factor to exacerbate the 
obstructions. Therefore, it is necessary to arrange different operation to different patient 
based on his/her individual physical condition. The single excision of soft palate or 
uvula cannot relieve the velopharyngeal obstruction caused by the pharyngeal wall 
collapse, let alone the oropharyngeal obstruction or hyperpharyngeal obstruction. 
Fujita^^^ adopted laser tongue centerline plastic operation to treat the OSAS patients with 
hyperpharyngeal obstructions. It has good curative effect to the patients with single 
tongue base posterior displacement. The failures were mainly due to that the operation 
could not correct the lower pharyngeal wall collapse. 

The Muller inspiration examination during awakening is the conventional simple 
method to diagnose the obstructions in pharynx. However, it has some limitation since 
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the diagnosis of oropharynx and hyperpharynx during awakening is much more 
different than during sleep. Croft, et al'^^ 28 found that patients suffered oropharyngeal 
and hyperpharyngeal obstructions during sleeps, but Muller examination only verified 
14 cases. The reason is that, during sleep, the actions and tensions of the tongue 
muscles and pharyngeal muscles influenced the observation of airway unblockedness. 



8 



